Inhibition of hippocampal estrogen synthesis causes region-specific downregulation of synaptic protein expression in hippocampal neurons.
Previous studies have shown that synapses and expression of synaptic proteins in hippocampal neurons are regulated by hippocampus-derived estradiol. Here, we compared the effects of this paracrine regulation in different hippocampal regions. In tissue sections, immunohistochemistry followed by semiquantitative image analysis revealed a three-fold higher expression of steroidogenic acute regulatory protein (StAR) and aromatase in neurons of the CA3 than that of the CA1 region and in granule cells. Next, we treated hippocampal cell cultures with letrozole, an aromatase inhibitor, which resulted in a dose-dependent decrease in the release of 17beta-estradiol into the medium and in a dose-dependent downregulation of spinophilin and synaptophysin expression in dissociated hippocampal neurons. The downregulation of synaptic protein expression was restored by simultaneous application of letrozole together with estradiol. In response to a defined dose of letrozole, the downregulation of spinophilin expression was significantly stronger in CA1 neurons and in granule cells, than in cells of the CA3 region in slice cultures. With synaptophysin, downregulation was stronger in stratum lucidum of CA3 than in stratum radiatum of CA1. Both region-specific expression of steroidogenic enzymes and region-specific downregulation of synaptic proteins in response to a defined dose of letrozole may suggest different levels of estrogen concentrations within the hippocampus. Varying concentrations of estradiol in the hippocampus in turn may contribute to region-specific differentiation of hippocampal neurons.